enhance RNAi efficacy and robustness in neurons (9). The RNAi clones were all from a RNAi library created by the Ahringer laboratory (10) purchased from SourceBioScience. The following RNAi clones were utilized in this study: col-
(II-8J01), max-1 (V-8P05), smo-1 (I-1O13), ubc-9 (IV-2K06), gei-17 (I-4D09), uba-2 (I-6B15), apb-3 (I-3J18), apd-3 (II-3C22), apm-3 (X-1O11), and aps-3 (I-7H16).

Generation of plasmid and transgene constructs
The DNA plasmids and transgenes were generated by standard techniques and confirmed by sequencing. The mouse PISA1 cDNA was amplified from a mouse embryonic day 17 cDNA library (Clontech). The primers used were 5'-GGAAT TCGAA TGGCG GACAG TGCGG AAC-3' and 5'-CCCTC GAGTC CAATG Worms were mounted on 2% agarose pads with 5 mM sodium azide. They were scored under a Zeiss Axioplan II fluorescent microscope at 400x or 630x magnification. Confocal images were captured using a Zeiss (Thornwood) LSM 510 META laser-scanning confocal microscope. Images were analyzed using Zeiss META software version 3.2 SPZ and ImageJ.
DD and VD axon-guidance defects were scored as described (4, 5). In the wild-type animal with juIs76 :GFP] genetic background, a total of seventeen DD and VD commissural axons could be clearly counted under fluorescent microscope. The axon-guidance defects were quantified as the percentage of the axons that failed to reach the dorsal cord by dividing the number of defective commissurals per animal by seventeen. Gaps in the dorsal nerve cord were often observed in mutants when the DD and DV commissural axons failed to reach the dorsal cord. However, gaps in the dorsal nerve cord were not a quantifiable indicator of the severity of defects.
Fluorescence recovery after photobleaching (FRAP) experiments
Worms were paralyzed with 0.1% tricaine and 0.01% tetramisole in M9 solution and mounted on 2% agarose pads (13) . FRAP analysis was performed on a Zeiss LSM510 confocal microscope following the general procedures previously described (14) . Worms were recovered from the pads after FRAP experiments to ensure that they were still alive. The data were discarded if the worm was dead after FRAP. Image series were collected using a 63X oil immersion objective and a zoom of 6. For the photobleaching, a region of interest was drawn around the puncta of interest, and laser scanning iterations were performed. To calculate the percentage of recovery after photobleaching at certain time point (t=X min in Figure 7 ), fluorescent intensity in the bleaching region at the indicated time point (t=X min) minus the post-bleaching intensity (t=0 min) was divided by the intensity difference between pre-bleaching ("Before" in Figure 7 ) and postbleaching (t=0 min) intensities. Background correction was performed by subtracting background measurements from experimental data values. The timelapse series quantifications were analyzed using Image J software.
In vitro SUMOylation assay
In vitro SUMOylation reactions were performed using the SUMOylation kit (Biomol) (15) . Reactions were conducted according to the manufacture's protocol with 2 µg of purified GST-tagged MAX-1 fragments in each reaction. After reaction, the products were terminated by addition of 2x SDS/PAGE sample buffer and subjected to western blot analysis. Anti-GST (1:1000, Santa Cruz) antibody was used to detect GST-tagged MAX-1 proteins. Purified SENP1 proteins were purchased from BostonBiochem.
In vitro binding assay
For GST pull-down experiments, GST-fusion constructs and His-fusion constructs were introduced into E. coli BL21(DE3)pLysS and expression of the fusion proteins was induced with 0.1-1 mM IPTG for 3-6 h. For binding assays, 1 µg of GST-tagged protein was incubated with about the same amount of Histagged protein in binding buffer containing 0.2% Triton X-100, 50 mM Tris-Cl pH 7.5, 100 mM NaCl, 15 mM EGTA, 1 mM DTT, and 1 mM PMSF. Protein complexes were pulled down using glutathione-Sepharose beads (Thermo Scientific) and washed with washing buffer (0.5% Triton X-100, 50 mM Tris-Cl pH 7.5, 100 mM NaCl, 15 mM EGTA, 1mM DTT, 1mM PMSF) four times and then subjected to western blot analysis using either anti-GST (1:1000, Santa Cruz) or anti-6xHis (1:1000, Clontech) antibody. Fig. S4 (related to all figures) A model illustrating how MAX-1 and AP-3 complex regulate the trafficking and degradation of UNC-5 receptor. The constitutive interaction between MAX-1 and UNC-5 is weakened by PIAS1/GEI-17-mediated MAX-1 SUMOylation. As a consequence, more AP-3 complexes interact with UNC-5 and bring UNC-5 for various intracellular events including lysosomal degradation and vesicular trafficking. See also discussion in the main text.
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